The purpose of this study was to understand the effect of workplace context on competencies and performance in work (project) teams. This study was conducted at seven technology-based companies in Hong Kong and China. The results of the study provide companies with important knowledge on how to encourage the right competencies to achieve high performance in a workplace. This paper attempts to propose a holistic approach on improving individual and team performance in companies. The empirical evidence obtained confirms the importance of the contextual factors as predictors of individual competencies and performance level of team members. Specifically, the study conducted for industry integrated the concepts of organisational culture, team climate and managing skills into one model that allowed the prediction of the level of competencies and the performance of team members in work teams. 
Introduction
Effective performance of employees in work and project teams is crucial issue for many organisations (Boyatzis, 1982; Kerzner and Kerzner, 2006) . Effective performance can be defined as a rate of achievement of output objectives or as appropriate execution of a job or task (Boyatzis, 1982) . Effective performance of a job is the attainment of specific results (i.e., outcomes) required by the job through specific actions while maintaining or being consistent with policies, procedures, and conditions of the organisational environment (Boyatzis, 1982) . At the same time, team performance is a result of team members actions and collaboration (Boyatzis, 1982) . Accordingly, high team performance requires high individual performance of the team members and effective collaboration between them.
Attempts to define, assess and manage performance have required to study the nature, factors and conditions of high performance achievement in organisation. Some authors stress a link between performance and competencies which are "certain characteristics or abilities of the person enable him or her to demonstrate the appropriate specific actions" [Boyatzis, (1982), p.12] . Furthermore, an explanation of people's behaviour requires personal, contextual and behavioural factors to be taken into account (Schein, 2010) .
The most commonly studied and influential concepts concerning workplace context are organisational culture, organisational climate and manager skills. Organisational culture is defined as a pattern of shared basic assumptions invented, discovered or developed by a given group (Schein, 2010) . Some scholars state that culture has important influences on the competencies of employees (Janev et al., 2010) . In contrast to organisational culture, organisational climate describes the effect of different aspects of organisational environment, artefacts and interactions on the personal feelings and motivation of a person (Stringer, 2002; Wiley and Brooks, 2000; Michela and Burke, 2000) . Organisational climate is linked to motivation and it affects personal feelings about a person's work (Stringer, 2002) , concern and care for customers' conditions of group innovativeness and creativity (Wiley and Brooks, 2000; Michela and Burke, 2000) .
The behaviour of a manager affects all aspects of employees' work, perceptions and feelings about the organisation, team and job itself. Some previous research has studied the relationships between managers' behaviour and culture (Boyatzis, 1982; Denison, 1990; Chatman et al., 2012) , and climate (Wiley and Brooks, 2000; Stringer, 2002) .
All considered illustrates a truly effect of workplace context factors on employees' competencies and performance. Nevertheless, there is a lack of research provided an explicit evidence of these relationships, strength and direction. The research of the effect of organisational culture, organisational climate, managers and team members' competencies as potentially important factors to achieve high individual competencies and performance has received relatively little attention in previous studies.
This paper presents a study aimed to enhance a methodology for developing context-based competency models for managing the individual performance of team members in a work and project teams. The study purpose was to build a theoretical framework for developing context-based competency models for managing the individual performance of team members. That model should incorporate relationships between workplace context factors (organisational culture, organisational climate and manager skills) and their effect on employees' competencies. Moreover, the developed models ought to provide opportunity to calculate predictions on employees' performance level.
It attempted to provide a better understanding of the important factors enabling and supporting required competencies and high performance of employees. It intended to consider organisational culture, organisational climate, and managers and team members' competencies as potentially important factors to achieve high performance.
During the study, the theoretical framework for the development of context-based competency models was developed based on the results of previous research and literature reviews. The framework incorporated organisational culture, team climate and manager skills as independent variables affecting employees' competencies and performance. Survey-based research was conducted to test hypotheses derived from the theoretical framework. Self-administrative questionnaires in electronic form are used to collect the quantitative data. The study was conducted in three stages. The data collecting processes and tools for manager and employees were separated. In the first stage of the survey, the respondents are requested to answer questionnaire with questions that are related to organisational culture and team climate. In the second stage of the survey, each employee was asked to assess behaviour of a manger. Managers were asked to conduct self-assessment. In the third stage of the survey, a 360 degrees assessment of employees' competencies was conducted. Each employee was asked to assess behaviour indicators that describe competencies of himself and his peers. Manager of each team was asked to answer questions about employees under his/her supervision.
The data analysis has been conducted using the data processing functions in Microsoft Office Excel 2010, R programming language for statistical analysis as well as IBM SPSS Statistics 22. Correlational analysis has been conducted using correlation coefficients calculated for each studied relationship. Factor analysis based on principal component analysis (PCA) has also been conducted to identify the combinations of variables with higher percentage of explained variance. The hypotheses proposed influence of competencies on individual and group performance have been tested using the t-test statistics. Decision trees technique has been used to build and test the predictive power of the context-based competencies models for work (project) teams.
The research outcomes of this study provide a new understanding of the relationships between individual competencies and high performance, workplace context factors, and their importance to competency and performance management. Business organisations may apply the research outcomes from this study to improve a team's competencies and performance. Application of the developed models may help to obtain a comprehensive view of the organisation's management practices and its effect on team performance and provides an important means to reveal possible 'bottlenecks' and causes of current problems related to team performance so as to make decisions about forming project teams that are more likely to achieve high levels of performance, to facilitate individual competencies and team performance for ongoing projects and improve management practices and the organisational environment.
Theoretical framework for context-based competency model
Employee performance refers to achievement of specific job outcomes through specific actions or behaviour (Boyatzis, 1982; Kerzner and Kerzner, 2006) . Accordingly, employee's behaviour is required to be consistent with policies, procedures and conditions of the organisational environment (Boyatzis, 1982) . Employee performance is affected by competencies (McClelland, 1973; Boyatzis, 1982; Spencer and Spencer, 1993; Crowl et al., 2007; Marques et al., 2010) and workplace context which is defined by organisational culture, organisational climate and manager skills (Boyatzis, 1982; Janev et al., 2010; Sekiguchi and Huber, 2011) . This chapter reviews a literature related to the studying constructs and discuss theoretical framework for context-based competency model.
Employee competencies
A number of reviewed studies in competency management show differences in approached to define and study employees' competencies. Some authors refers competencies to abilities (or capabilities) to perform tasks according to the desired outcomes as a result of appropriate qualifications or training, possession of skills, physical and mental capabilities, knowledge, understanding, behaviour, and attitude (Crowl et al., 2007; Marques et al., 2010) . Other authors link competencies with personal traits (i.e., motives, self-concepts, attitudes, values or occupational preference), declarative knowledge (i.e., content knowledge) and procedural skills (i.e., cognitive or behavioural) (Heneman and Ledford, 1998; Cooper, 2000; Sebt et al., 2010) . Woodruffe (1993) and Kurz and Bartram (2002) consider behaviour patterns that people follow in a job to perform according to expectations as competencies. Finally, competencies are considered as underlying characteristics of a person that include motives, skills, knowledge, etc. and which result in effective and/or superior performance in a job (Boyatzis, 1982; Spencer and Spencer, 1993; Spencer, 1997) .
The link between competencies and employee's performance is the focus of this study. Therefore, this for purpose of this study, employee competencies are defined as individual characteristics (including skills and knowledge) that are manifested in the behaviour of employees and causally related to individual performance (Boyatzis, 1982; Spencer and Spencer, 1993) . All employees' abilities, capabilities, attitudes, knowledge, and other features should be activated and demonstrated in specific behaviour to become a competency and gain benefits for job performance (Heneman and Ledford, 1998; Cooper, 2000) .
Organisational culture factors
Organisational culture is defined as a pattern of shared basic assumptions invented, discovered or developed by a given group (Schein, 2010) . It integrates patterns of human behaviour including ways of thinking, speaking and acting (Deal and Kennedy, 1982) . Some scholars state that culture has important influences on the competencies of employees (Janev et al., 2010) . Other authors go further and consider competencies as manifestations of organisational culture (Spencer and Spencer, 1993) . Matching of individual and corporate values is correlated significantly to job outcomes, such as individual productivity, job satisfaction and commitment (Sparrow, 2001 ). Sparrow (Denison, 1990) states that an employee's perception of organisation functioning has an important impact on performance (Ashkanasy et al., 2000) . Organisational culture influences employees' behaviour by impacting a person's mental, emotional and attitudinal states that affect effective performance (Sparrow, 2001) , and shared patterns that follow employees' interpretations and ways to behave and control systems (Beyer et al., 2000; Cartwright et al., 2001) . Ott (1989) showed that the link between culture and effective performance is provided via: 1 shared patterns that follow employees' interpretations and ways to behave 2 from an emotional sense of involvement and commitment to organisational values to job commitment and involvement.
Team climate
Organisational climate is defined as the feeling that is conveyed in a group by the physical layout and the way in which members of the organisation interact with each other, with customers or other outsiders (Schein, 2010) . It combines both objective and subjective characteristics of the work environment that can be perceived or experienced by employees. It is an objectively measurable expression of people's subjective perceptions of their work environment (Denison, 1990) . Organisational climate is a powerful contextual factor that may change previously acquired behaviour tendencies and the observed behaviour patterns of the group members (Stringer, 2002) . Organisational climate is linked to motivation and it affects the personal feelings about a person's work (Stringer, 2002) , concern and care for customers' conditions of group innovativeness and creativity (Wiley and Brooks, 2000; Michela and Burke, 2000) . In this study, the organisational climate concept was used at the team level. As a result, the term 'team climate' is used throughout the paper.
Manager skills (practices)
Each manager possesses his/her own behaviour model and management philosophy based on assumptions, generalisations of previous experience and hypotheses made (Boyatzis, 1982) . Managers communicate values, norms and beliefs regarding organisation, its mission and goals, clients, partners, and workers. As a result, this affects how organisational culture and its strength are perceived and shared by employees (Cameron and Quinn, 1999) . Moreover, managers may support, energise, inspire or push, punish and frustrate subordinates. Their behaviour affects employees' feelings about themselves, team members, managers and third parties. They create an emotional atmosphere which affects employees in a team (Stringer, 2002) . The behaviour of a manager affects all aspects of employees' work, perceptions and feelings about the organisation, team and job itself (Polychroniou, 2009) . As a result, managers may directly or indirectly affect employees' behaviour, enable and support or disable some competencies of employees. The theoretical constructs are related to employees' performance, competencies and workplace context which have formed the theoretical framework of the present research. The framework consists of constructs (factors) which are linked together based on the existing theory and some previous research described above. The theoretical framework can be graphically depicted as shown in Figure 1 . It represents relationships between project contextual factors and employees' individual competencies and performance. The framework assumes that organisational culture, team climate and manager skills affect employee competencies. Workplace contextual factors (including organisational culture, team climate and manager skills) were generally expected to have an effect on employees' competencies and performance (Boyatzis, 1982; Denison, 1990; Spencer and Spencer, 1993) . These assumptions were used as the basis to develop the research model and hypothesis in this study. The framework as shown in Figure 1 was used to develop competency models for work and project teams.
Context-based competency model for a work (project) team
The proposed context-based competency model for a work and project team has derived from the developed theoretical framework. It consists of dependent, independent and moderating variables as shown in Figure 2 . Dependent variables include employee competencies and employee performance. Independent variables of the competency model are dimensions of manager skills (Cameron and Quinn, 1999) , team climate (Stringer, 2002) , constructs and types of organisational culture (Cameron and Quinn, 1999) . Moderating variables include age, gender, education, experience, industry, job family and team size, etc. These variables have a potential influence on the dependent variables. They should be controlled during the study.
Dependent variables
Dependent variables of the model include employee performance and employee competencies. Employee performance is a level of achievement of specific job outcomes through specific actions or behaviour related to execution of a job or task. Employee competencies are individual characteristics (including skills and knowledge) that are manifested in the behaviour of employees and causally related to individual performance. These seven competencies were selected due to some reasons. First, achievement orientation (ACH), concern for order and quality (CO), information seeking (INFO) and initiative (INT) are competencies from an ACH cluster as derived by Spencer and Spencer (1993) . The innovation orientation (INNOV) competency was developed by a combination of behaviour indicators related to innovation orientation from a generic competency model from Spencer and Spencer (1993) and the competency model was developed by Microsoft (2013) . Second, teamwork (TW) and team leadership (TL) are critical and important competencies for a team. Table 1 Dependent variables in the context-based competency model for a work (project) team
Variable name Description
Achievement orientation (ACH)
Concerns working well or competing against a standard of excellence.
Concern for order and quality (CO)
An underlying drive to reduce uncertainty in the surrounding environment.
Information seeking (INFO) Making efforts to obtain more information; a desire to know more about things, people or issues.
Initiative (INT)
A preference for taking action; doing more than is required or expected in the job, doing things that no one has requested.
Innovation orientation (INNOV)
Initiating, supporting, sponsoring, and implementing changes and innovations; helping others to successfully innovate.
Team work and cooperation (TW)
A genuine intention to work cooperatively with others, to be a part of a team, to work together.
Team leadership (TL) An intention to take on the role of leader of a team or other group. Implies a desire to lead others.
Employee's Performance An indicator of the effective output of employees' job-related behaviour. 
Adhocracy
It characterises organisational culture through high emphasis on individuality, risk taking, and anticipating the future, as almost everyone in an adhocracy becomes involved with production, clients, and R&D. Organisation is a dynamic, entrepreneurial, and creative workspace that strives to be at the leading edge of new knowledge, products and services.
Source: Adapted from Cameron and Quinn (1999) 
Independent variables
Independent variables of the model include organisational culture, team climate and manager skills. Organisational culture is a patterns of shared basic assumptions and behaviours which are invented, discovered or developed by a team, including ways of thinking, speaking and acting. Organisational culture consists of four different types of culture which are acts as separate variables of the model as shown in Table 2 .
Team climate is defined as the feeling that is conveyed in a team by the physical layout and the way of team members interact with each other, with customers or other outsiders. Team climate consists of six dimensions which are specific characteristics of organisations, business processes and work environments that directly interact with employees. Team climate dimensions are used as independent variables of the model (Table 3) .
Manager skills is defined as manager's behaviour model and management philosophy based on assumptions, generalisations of previous experience and hypotheses made. Manager skills are described by 12 variables (Table 4) . Table 3 Team climate-related variables in the context-based competency model for a work (project) team
Variable name Description

Structure
Measures the feeling about the work process organisation, functions and responsibilities distribution. A high structure dimension defines the sense about the work process as being well organised with a clear definition of roles and responsibilities. A low structure means that employees are confused about who is responsible for what task and who makes the decisions.
Standards
Measures the feeling of pressure to improve performance and the degree of pride in employees for their own work. High standards describe a climate where employees are always striving for a high level of performance and looking for ways to improve it.
Responsibility
Measures the feelings of employees about taking their own responsibility for their job, with redundancy of double-checking their decisions with others. High responsibility means that employees are encouraged to solve problems on their own
Recognition
Measures the feelings about appropriateness of the reward for a job. It distinguishes reward, criticism and punishment. Balance between reward and criticism provides high-recognition climates.
Support
Measures the feelings of trust and mutual support within a team (work group). High support describes employees who feel that they are part of a team and can get help and support from their peers and supervisor. Low support reflects feelings of being lonely and isolated.
Commitment
Measures the feelings of pride in belonging to the organisation and its goals. High commitment reflects a high level of personal loyalty. Low commitment is associated with indifference to the organisation and its goals.
Table 4
Manager skills-related variables in the context-based competency model for a work (project) team
Variable name Description
Managing innovation (ADH)
Skills to encourage employees to generate new ideas and solutions, to support obtaining necessary resources and implementing their ideas, to create vision and an environment supporting experimentation and creativity.
Managing the future (ADH)
Skills to create a clear vision of the future and its possibilities, the role of each team member in this future and build emotional commitment to achieve the future goals.
Managing continues improvement (ADH)
Skills to encourage employees to make improvements regarding processes, products, and procedures in an organisation to facilitate a climate and personal commitment to support continuous improvements.
Managing competitiveness (MAR)
Skills to encourage employees to provide services and/or products that surprise and delight customers and achieve world-class competitive performance to monitor and communicate standards of excellence, to facilitate climate and a sense of competitiveness.
Energising employees (MAR)
Skills to motivate and energise others, establish ambitious goals and insist on intense hard work to achieve high performance to create a climate where individuals in a unit want to achieve higher levels of performance than the competition.
Managing customer service (MAR)
Skills to sustain frequent personal contact with customers to assess their needs and expectation and improve practice of service provision to involve customers in the unit's operation.
Managing coordination (HIER)
Skills to coordinate job-related communication between employees and with other units in the organisation, maintain a system for information gathering, simplifying and sharing across functional boundaries, and communicating with other units.
Managing the control system (HIER)
Skills to establish and use a control system that consistently monitors both work processes and outcomes, keep close track of quality, service, cost and the unit's performance to analyse decisions.
Managing acculturation (HIER)
Skills to help employees become socialised and integrated into the culture of the organisation, make certain that all employees are clear about policies, values, and objectives to clarify expectations from employees and important organisational issues.
Managing the development of others (CLAN)
Skills to find out and create opportunities for personal and professional growth of employees, facilitate peer-to-peer learning, prepare subordinates to move up and coach them.
Managing interpersonal relationships (CLAN)
Skills to communicate in a supportive way, foster trust and openness, listen openly and give regular feedback about how well they are doing, foster employees' self-improvement.
Managing teams (CLAN)
Skills to build cohesive, committed teams of people to facilitate effective information sharing, problem solving and collaboration within a group.
Source: Adapted from Cameron and Quinn (1999) 4 Hypotheses of the effect of workplace context on competencies and performance in work (project) teams
The hypothesised relationships presented below were formulated at high level of abstractions. However, the study has tested all combinations between variables of each factors of the context-based competency model, described above.
Organisational culture integrates patterns of human behaviour including ways of thinking, speaking and acting (Deal and Kennedy, 1982) . Organisational culture influences employees' behaviour by impacting a person's mental, emotional and attitudinal states that affect effective performance (Sparrow, 2001) , shared patterns that follow employees' interpretations, and ways to behave and control systems (Beyer et al., 2000; Cartwright et al., 2001 ). The first general hypothesis (H1) for this study aims to test:
Hypothesis H1 The organisational culture has a strong effect on employee competencies.
Team climate may change previously acquired behaviour tendencies and the observed behaviour patterns of the group members (Stringer, 2002) . It is linked to the motivation and affects personal feelings about a person's work (Stringer, 2002) , concern and care for customers' conditions of group innovativeness and creativity (Wiley and Brooks, 2000; Michela and Burke, 2000) . As a result, the second general hypothesis (H2) for this study aims to test:
Hypothesis H2 The team climate has a strong effect on employee competencies.
The behaviour of a manager affects all aspects of employees' work, perceptions and feelings about the organisation, team, and job itself. As a result, managers may directly or indirectly affect employees' behaviour, enable and support or suppress some competencies of employees. The third general hypothesis (H3) for this study aims to test:
Hypothesis H3 Manager skills have a strong effect on employee competencies
Competencies are able to distinguish superior performance from average performance, or effective from ineffective performance at the workplace [Spencer, (1997), p.6] . Superior performance means the top 10% to 14% of performers in a job, with known economic value added by performance deviation (from up to 48% of increased productivity in a non-sales job and up to 120% in a sales job), and an explicit approach to benchmarking and developing (Bassi et al., 1997) . As a result, the fourth general hypothesis (H4) for this study aims to test:
Hypothesis H4 Employees with higher scores for the key competencies have higher performance levels.
The research framework and reviewed literature propose that managers' communication affects how organisational culture and its strength are perceived and shared by employees. Moreover, managers influence team climate. The behaviour of a manager affects all aspects of employees' work, perceptions and feelings about the organisation, team and job itself. As the result, the fifth general hypothesis (H5) for this study aims to test:
Hypothesis H5 Manager skills have a strong effect on organisational culture and team climate.
The hypothesised relationships stated above describe the relationships between constructs in the theoretical framework as described in Figure 1 . Testing those proposed hypotheses to help to investigate the effect of workplace context factors and individual competencies and performance. Stated hypotheses require to follow quantitative approach to test them. The research methodology is developed to test the hypothesised relationships.
Research methodology and data analysis
Sampling and procedures
The target population of the study consists of teams in manufacturing and technology-related companies in Hong Kong and Mainland China. For the study of the teams in manufacturing and technology-related companies, the subjects of the study included project teams, work teams (groups) and departments of the companies. The size of the selected teams ranged from three to seven members, who have worked together on a day-to-day basis for at least 1 month. The unit of analysis was an employee who was a member of the work and project team. Data were collected from employees and managers of the selected teams. Subjects were selected based on a convenience sampling method because of their convenient accessibility and proximity to the study. This method was used due to practical applicability. This study was conducted at seven technology-based companies in Hong Kong and China. Each company provided one to five teams to participate in the study. Each team had a manager and two to five team members. A total of 56 respondents in 17 teams participated in the study.
Measurement development
Employees' competencies were measured by a set of behaviour indicators adopted from Spencer and Spencer (1993) and Microsoft (2013) . Each behaviour indicator can be measured as '1' (it is demonstrated by the employee on a day-to-day basis) or '0' (it is not demonstrated by the employee). Competencies may have few dimensions with numerical levels of behaviour indicators. Numerical levels are used as weights to calculate a numeric score for each competency. The organisational culture was measured by using the organisational culture assessment instrument (OCAI) (Cameron and Quinn, 1999) . This study followed the approach of Cameron and Quinn and proposed four variables (i.e., dominant types) of organisational culture which include: 1 hierarchy 2 market 3 clan 4 adhocracy.
Items were grouped by four items describing different existing (now) and preferred (preferred) features of an organisation. Each item in a group described one of four types of culture. A 100-point scale was used. The respondents were asked to distribute the 100 points between the statements. The statements that more accurately described the organisation received more points. The sum of all the distributed points between statements should be equal to 100.
Team climate was measured by using a questionnaire purposely designed and validated by Stringer (2002) for organisational climate assessment. A set of 24 items was evaluated in accordance with the extent to which a respondent agreed or disagreed with it using a five-item Likert-scale including: 'strongly agree' (5 points), 'agree' (4 points), 'neither agree nor disagree' (3 points), 'disagree' (2 points) and 'strongly disagree' (1 point). The total score for each dimension of the team climate was calculated as the arithmetic mean of the item scores.
Manager behaviour was measured by using the manager skill assessment instrument (MSAI) as developed by Cameron and Quinn (1999) . Each variable score was calculated as the arithmetic mean of item scores. Items were measured using a five-item Likert-scale with the variants including: 'strongly agree' (5 points), 'moderately agree' (4 points), 'slightly agree and/or slightly disagree' (3 points), 'moderately disagree' (2 points) and 'strongly disagree' (1 point).
Employees' performance was identified by managers by question such as 'please indicate the performance level of the following employees in the recent 3-6 months'. Managers assigned each employee into one of three groups, 'top 20%', 'average' and 'bottom 20%'.
Data collection tools and procedures
For the purpose of the study, a three-stage survey based on self-administered questionnaires was conducted. The data collection processes and tools for managers and employees were separated. In the first stage of the survey, the respondents were requested to answer the questionnaire with questions related to organisational culture and team climate. In the second stage of the survey, each employee was asked to assess the behaviour of a manager. Managers were asked to conduct self-assessment. In the third stage of the survey, a 360-degree assessment of employees' competencies was conducted. Each employee was asked to assess behaviour indicators that describe competencies of himself/herself and his/her peers. The manager of each team was asked to answer questions about employees under his/her supervision. Questionnaires were prepared in electronic form using the QuestionPro software. Links to the questionnaires were distributed by e-mail to the team managers and team members via managers or survey administrators in the company (under previously reached agreements). The respondents had 1 week to complete the questionnaire at each stage of the survey.
Missing values in the organisational culture and team climate data were substituted by a group means base. The grouping was made on a team basis. For cases when there were no score for group mean (i.e., NA), missing values were substituted by the variables' mean values. Missing values in employee competency and manager skills data were substituted by the variables' means.
Methods for data analysis
The data analysis was conducted using the data processing functions in Microsoft Office Excel 2010, R language for statistical analysis as well as IBM SPSS Statistics 22. Cronbach's alpha-based reliability analysis was performed to assess the internal consistency and reliabilities of the constructs. Correlational analysis was conducted using correlation coefficients as calculated for each studied relationship. Correlation coefficients were significant at p < 0.05 level. Missing data were removed in a case wise manner. The hypotheses H.1, H.2, H.3 and H.5 were considered as 'supported' if the correlation between variables had direction as proposed by the hypothesis, and it was significant at p < 0.05 level. If significance level p > 0.05, the found relationship was considered as 'non-significant'. If a variable had few dimensions and the hypothesis was supported for few of them only, it was considered as 'partially supported'. The hypothesised relationships proposed influence of competencies on individual and group performance were tested using the t-test statistics. Hypotheses were tested at α = 0.05 significance level.
Decision trees models were built by using IBM SPSS Statistics 22 software. The classification and regression trees (CART) growing method was used. CART performs binary splitting of the data into segments attempting to maximise within-node homogeneity with respect to the dependent variable (Ma, 2005) . Starting from the root node (entire sample), each explanatory variable was examined regarding how well it splits a sample into two child nodes. An impurity measure was used by the CART method to guide the splitting (Ma, 2005) . For the purpose of analysis and interpretation of the decision tree results, the cut-off requirements were applied for terminal nodes. The selected terminal node should meet a response percentage higher than 30% and an index percentage higher than 100% for the target category ('high' level of analysed competency). The percentage of cases of the specified target category in the node is called response (SPSS Inc., 2005) . The higher the response, the higher the homogeny and predictive power of the node. Index is the ratio of the node response percentage for the target category to the overall target category response percentage for the root node (entire sample) (SPSS Inc., 2005) . The higher the index, the higher the probability of the target category in the node in comparison with the root node. If the index of the target category in the terminal node is higher than 100%, then it has a higher probability than in the root node.
As a result, CART provided the homogeneity of a terminal node. Due to the small sample size, the cross-validation (i.e., number of sample folds was 10) was selected as a validation method for the trees. The minimum number of cases for parent nodes was 10 and that for child nodes was 5. Ordered Twoing was selected as an impurity measure for decision tree bulging because it splits categories of the dependent variable into two subclasses and only adjacent categories may be grouped. Due to the fact that the studied dependent variables were ordinal, this method provided more clear and interpretable terminal nodes. For the purpose of building decision trees, the data were converted into the ordinal scale with 3 values which included 1 (low), 2 (medium) and 3 (high). The cut-off requirements were applied for terminal nodes. The selected terminal node should meet a response percentage higher than 30% and an index percentage higher than 100% for the target category ('high' level of analysed competency).
Results and discussion
This section describes the results of data analysis which are performed as part of the study of the context-based competency model for work (project) teams. The descriptive, correlational and reliability analyses were performed. T-tests were performed to compare the differences of competencies scores for the best and the average employees depended on the specific company. A number of decision trees were used to built models for making high level of competencies prediction. Results of the data analysis and hypotheses testing are discussed in the following sections.
Background of the respondents
Electronic questionnaires were distributed among 56 employees and 29 managers of the 17 teams in seven companies. There were 31 (54.4%) men and 15 (26.3%) women. Eleven respondents (19.3%) did not indicate their gender. The largest percentage of the respondents were aged between 36 and 55 years old (50.7%), had a bachelor's degree (36.8%), had more than 5 years of total working experience (50.9%) and had worked in the current company for between 3 and 5 years (47.4%).
The largest percentage of the respondents were aged between 26 and 45 years old (76.6%), had bachelor's (50%) or master's (23.3%) degrees, and had more than 10 years of total working experience (66.7%) and experience in a management position for more than 5 years (73.3%). Most of the managers were responsible for managing a department (66.7%) and team or work groups (26.7%). Majority of them (43%) had one to six direct subordinates. However, three managers did not have direct subordinates because some organisational units participating in the study had two managers and one of them formally did not have direct subordinates. Also, some 'managers' in the study were supervisors or leaders of a team or work group. They also did not have direct subordinates.
The largest portion of the organisational units participating in the study conducted jobs related to quality management (40%), production (30%) and sales (20%). More than 53% of the companies had more than 1,000 employees and operated in technology hardware and equipment (36.7%), consumer durables and apparel (33.3%), and professional services industries (10%). Around 21% of the respondents did different production-related jobs and 14% of the respondents were responsible for computer and mathematical jobs. A lower percentage of respondents were responsible for different business and financial operations, sales, design and engineering tasks.
Reliability analysis
The reliability analysis was conducted by calculating the Cronbach's alpha coefficient as a measure off the construct reliability (CR) as shown in Table 5 . The results show that Cronbach's alpha measures for team climate and manager skills constructs were 0.749 and 0.982, respectively. It exceeds 0.60 (Bagozzi and Yi, 1988 ) and this indicates a good convergence or internal consistency of the theoretical constructs. The value of Cronbach's alpha for organisational culture is negative which may be due to a negative average covariance among items. The value is negative due to a negative average covariance among items. This violates reliability model assumptions. Table 6 presents the results of the analysis of correlations between competencies and organisational culture constructs. ACH had a moderate negative correlation (r = -0.469) with clan culture type scores in the company. Concern for order (CO) had a moderate negative correlation with scores for preferred level of adhocracy (ADH_P) (r = -0.412) and market (MAR_P) (r = -0.489) types of culture. It also had a moderate positive correlation (r = 0.409) with scores for preferred level of hierarchy (HIER_P) culture type. Information seeking (INFO) had a moderate negative correlation (r = -0.407) with clan culture type scores in the company. Ideas assessment (INNOV_B) and average scores for innovation orientation (INNOV) had a moderate negative correlation (r = -0.368 and -0.431 respectively) with scores for preferred level of hierarchy (HIER_P) culture type. TL had a moderate positive correlation (r = 0.389) with scores for current level of adhocracy (ADH_N) culture type and a moderate negative correlation (r = -0.384) with scores for the current level of market (MAR_N) culture type. Table 6 also presents significant negative correlations between ACH and CLAN_N, INFO and MAR_N, CO and ADH_P, CO and MAR_P, INNOV and HIER_P, TL and MAR_N variables that may have practical implications and interpretation. As a result, the hypothesis H1, that the organisational culture has a strong effect on employee competencies, can be considered as partially supported. The findings of the study support the theoretical framework for the development of the context-based competency models for work (project) teams. It was found that organisational culture is an important factor contributing to the building of the context-based competency models. Variables of the organisational culture construct were significantly correlated to the intensity and completeness of achievement-motivated action (ACH_A), concern for order, quality, and accuracy (CO), information seeking (INFO), innovation orientation (INNOV) and TL competencies. Table 6 Correlation coefficients between employee competencies and organisational culture constructs Notes: *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).
Correlation analysis 6.3.1 Correlation analysis for relationships between organisational culture and employee competencies
Listwise N = 29.
Table 7
Correlation coefficients between employee competencies and team climate constructs Notes: *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).
Listwise N = 35.
Table 8
Correlation coefficients between employee competencies and manager skills constructs Notes: *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).
Listwise N = 33.
Table 9
Correlation coefficients between manager skills and team climate constructs Listwise N = 52. Table 7 
Correlation analysis for relationships between team climate and employee competencies
Correlation analysis for relationships between manager skills and employee competencies
As shown in Table 8 , the result shows a moderate positive correlation between concern for order and quality competency ( As a result, the hypothesis H3, that manager skills have a strong effect on employee competencies, can be considered as partially supported for ACH, concern of order and quality (CO), information seeking (INFO), innovation orientation (INNOV_B) and teamwork (TW) competencies. The most affected by manager skills were ACH, concern for order and quality (CO), information orientation (INFO), innovative ideas assessment (INNOV_B) and team work (TW) competencies. Table 9 shows the correlations between manager practices and team climate constructs. Commitment, standards and support dimensions of the team climate had significant correlations with most of the manager practices. The recognition dimension had moderate positive correlations with managing the future (r = 0.327), managing acculturation construct (r = 0.278) and managing interpersonal relationships (r = 0.315) at p < 0.05 level. The responsibility dimension had a moderate positive correlation with managing teams (r = 0.279) at p < 0.05 level. The structure dimension had moderate negative correlations with managing coordination (r = -0.282) and managing the control system (r = -0.308) at p < 0.05 level. As a result, the commitment, standards and support dimensions of the team climate had significant correlations with most of the manager skills. Table 10 shows the correlations between manager practices and types of organisational culture. Managing continuous improvement had a moderate positive correlation (r = 0.322) with scores for preferred level of hierarchy type of culture (HIER_P) at p < 0.05 level. Managing customer services had a moderate negative correlation (r = -0.486) with scores for preferred level of adhocracy type of culture (ADH_P) and moderate positive correlation (r = 0.495) with scores for preferred level of hierarchy type of culture (HIER_P) at p < 0.01 level. Managing the control system had a moderate negative correlation (r = -0.333) with scores for preferred level of adhocracy type of culture (ADH_P) and moderate positive correlation (r = 0.350) with scores for preferred level of hierarchy type of culture (HIER_P) at p < 0.05 level. Managing the development of others has moderate negative correlation (r = -0.355) with scores for preferred level of adhocracy type of culture (ADH_P) at p < 0.05 level. Managing interpersonal relationships and managing teams had a moderate negative correlation (r = -0.336 and 0.309, respectively) with scores for current level of adhocracy type of culture (ADH_N) at p < 0.05 level.
Correlation analysis for relationships between manager's skills and team climate
Correlation analysis for relationships between manager's skills and organisational culture
The correlation coefficients presented in Tables 9 and 10 show some moderate correlation between manager skills and workplace context (organisational culture and team climate). However, there was no evidence of strong relationships between them. As a result, hypothesis H5, which proposed that manager skills have a strong effect on organisational culture and team climate was not supported. The manager skills related to managing customer services and managing the control system variables were moderately correlated with existing adhocracy culture (ADH_N), preferred level of adhocracy type of culture (MAR_P) and the preferred level of hierarchy type of culture (HIER_P). Moreover, the manage skills related to managing interpersonal relationships variable were moderately correlated to the existing level of adhocracy type of culture (ADH_N).
t-test of group means differences
To test hypothesis H4 that employees with higher scores for the key competencies have higher performance levels, the t-tests of competencies scores means were performed for groups of best and average employees as shown Table 11 .
The results of the t-tests of employee competencies scores for the best and average performers showed that there were no significant differences in the competencies scores. However, each company and each team had their own criteria for achieving best performance. Since the measurement of performance was based on expert decisions by managers, the performance level values were biased. To obtain more reliable results, the t-tests were performed for each company. An additional requirement entered was that the number of cases of the best and average performers should not be less than three for each group. Companies A, C and D met this requirement as shown in Table 11 .
Table 10
Correlation coefficients between organisational culture and manager skills Notes: *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).
Listwise N = 41.
Table 11
Results of t-tests for competencies scores for best and average employees The results of t-tests presented in Table 10 support the assumption of biased estimation of performance level in different companies. In company A as shown in Table 10 , the differences in scores for ACH and TL competencies were statistically significant at p < 0.05 level. The best employees had higher scores for ACH and TL competencies. In company C, the differences in scores for ACH and CO competencies were statistically significant at p < 0.05 level. The best employees had higher scores for ACH competency. However, the best employees had lower scores for CO competency.
In company D, the differences in scores for ACH and INNOV_A competencies were statistically significant at p < 0.05 level. The best employees had lower scores for ACH and INNOV_A competencies.
As a result, hypothesis H4 was partially supported at company level. At the company level of analysis for the work teams in the technology companies, it is interesting to note that the best performing employees had higher scores for a set of ACH and TL competencies. There was no evidence for the generalisation of the results of the study generated for various populations.
Decision trees for the prediction of high performance level
Based on the data collected, a decision tree was built for the prediction of high performance level. The decision tree diagram is shown in Figure 3 . The model had cross-validation risk at the 0.554 level. The percentage of (total) correct predictions was 87.5%. The percentage of correct predictions of 'high' value was 84.6%. Decision rules which met the cut-off requirements as discussed in Section 5.4 ere extracted and are presented in Table 12 . Table 12 shows that the high value of performance level of the employees is more probable in nodes 4, 5 and 10. The nodes are sorted in accordance with the index value in descending order. There are decision rules which describe levels of the predictors (independent variables) for the target nodes.
Node 10 is described by:
1 medium or low level of achievement orientation (ACH) competency, not low information seeking (INFO) and innovation ideas assessment (INNOV_B) and high motivation for initiative (INT_B) 2 medium or high level of managing interpersonal relationships skills.
High performance level is more likely to appear in teams with similar combinations of competencies and contextual factors. The rules for nodes 4 and 5 consist of less variables. However, rules for each nodes in Table 12 include medium or high level of managing interpersonal relationships skills. Managing interpersonal relationships could be considered as an important predictor of high performance of employees. The second decision tree was built by using competency variables only (Table 13) . The model had cross-validation risk at the 0.554 level. The percentage of (total) correct predictions was 69.6%. The percentage of correct predictions of 'high' value was 53.8%.
The rules for the competency-based decision tree were extracted in Table 13 . It is interesting to note that the high value of performance level of the employees required a 'high' level of innovation ideas assessment (INNOV_B) or 'high' level of ACH competencies. As a result, INNOV_B and ACH were the best predictions of the high performance level for employees. In the study of work teams, the ACH competency had a negative correlation to the preferred clan culture type (r = -0.426). The results are consistent with the characteristics of the clan type of culture. It enforces cohesion, morale and development of human resources as effectiveness criteria (Cameron and Quinn, 1999) . Clan culture does not enhance competing against a standard of excellence which is a key concern of the ACH competency (Spencer and Spencer, 1993) . There was no statistically significant correlation between ACH and team climate dimensions. ACH had moderate positive correlations with managing coordination (r = 0.370) and managing the control system (r = 0.390) skills of manager. It is worthy to note that ACH had the highest (but not significant) correlation coefficient with existing hierarchy culture (r = 0.263) which is characterised by focusing on managing coordination and control system. A decision tree was built based on the context-based model for the work teams. It shows that a high level of the ACH competency was more likely to appear if scores of the clan type (now) and the responsibility variables were less than or equal to the medium level, and the managing customer services (MAR) was greater than the low level. The decision tree for the ACH competency also under laid the low level of scores for the existing clan variable. This is consistent with the results of the correlational analysis. The responsibility variable at high level may suppress the ACH competency because of the strong feelings of responsibility for a job. This provides redundancy of double-checking their decisions with others (Stringer, 2002) . A high level of managing customer service (MAR) skills of manager's helps to align employees to customer needs and expectations so as to achieve the goals and beat the competitors (Cameron and Quinn, 1999) .
Concern for order and quality (CO) competency models for work teams
In the study of work teams, the concern for order and quality (CO) competency had a positive correlation to the preferred hierarchy (r = 0.409) type of organisational culture, and negative correlation to the preferred market (r = -0.489) and the adhocracy (r = -0.412) culture types. The findings supported the hypothesis regarding the positive correlation between CO and hierarchy type of culture and is consistent with the results of the reviewed literature which describes the hierarchy type (Cameron and Quinn, 1999) . The preferred market and adhocracy types of culture do not focus on quality and details and other features related to the CO competency.
The CO competency also had a positive correlation to manager skills such as managing continuous improvement (r = 0.483), Managing coordination (r = 0.414) and managing teams (r = 0.395). Managing coordination is related to the Hierarchy culture type (Cameron and Quinn, 1999) . Other correlations between the CO competency and manager skills can be interpreted by an idea, that good managing skills reduce uncertainty, better organise work processes, clarify goals and communication, etc.
There were two cases when a high level of CO competency was more likely to appear. The first case included recognition and managing development others at medium or high levels and high clan (preferred) culture while the second case is described by recognition and adhocracy (preferred) at medium level, high adhocracy (now) and managing the development of others at medium or high level. Both cases require not low recognition, preferred clan culture and managing the development of others. Although the decision tree rules were not consistent with the results of the correlational analysis, it provided 84.6% of correct predictions of a 'high' level of the CO competency. Further study and a larger sample are required to explain this.
Information seeking (INFO) Competency models for work teams
In the study of work teams in the technology companies, the information seeking (INFO) competency had a negative correlation to the existing market (r = -0.407) culture type. It had a negative correlation with managing competitiveness (r = -0.361). The literature review revealed that the market culture type is characterised by leaders who are hard-driving by producers and competitors, concern for achieving goals in long-term period (Cameron and Quinn, 1999) . As a result, it should engage people to seek information about market, technologies, competitors and customers. However, there are some other unrevealed factors, which could affect found correlations.
Initiative (INT) competency models for work teams
In the study of work teams in technology companies, the time dimension (INT_A) competency had negative correlations to the commitment (r = -0.334), recognition (r = -0.459) and standards (r = -0.445) dimensions of team climate. Low recognition may cause feelings of irrelevant reward for a job done (Stringer, 2002) and stimulate the initiation of new actions (i.e., high time dimension (INT_A)) to achieve recognition.
However, negative correlations between INT_A and recognition and standards were not proposed and continuative.
The decision trees analysis demonstrated two cases when high level of INT_A is more likely to appear. The first case includes the required medium or high clan (preferred) culture and low level of managing coordination. As a result, the initiative behaviour appears when people would like to work in a team and the manager does not do many coordination activities. The second case proposes low support and medium or high clan (preferred) culture. In this situation, an employee should only rely on himself and act accordingly. At the same time, he strives to achieve a team shared goal and is predisposed to work in collaboration (i.e., prefers high clan culture). It is interesting to note that the decision tree for the self-motivation and amount of discretionary (INT_B) competency shows 42.9% of correct predictions for high INT_B with low market (now) as the only predictor.
Innovation orientation (INNOV) competency models for work teams
In the study of work teams, the degree of innovation (INNOV_A) competency had a positive correlation to structure (r = 0.339) and negative correlation to responsibility (r = -0.365). High structure gives a clear definition of roles and responsibilities (Stringer, 2002) . It allows evaluation what improvement can be made in a job and implement them (i.e., high INNOV_A). High responsibility encourages employees to solve problems on their own (Stringer, 2002) and take personal responsibility for their actions. It may stop them from implementing changes and take risk at a high level of INNOV_A competency.
The ideas assessment (INNOV_B) competency had a negative correlation with preferred hierarchy culture type (r = -0.368) and managing the development of others (r = 0.369) skills of a manager. The decision tree for the INNOV_B competency shows 100% of correct predictions for high INNOV_B competency with high energising employees (MAR) skills as the only predictor.
Team work and cooperation (TW) competency models for a work team
In the study of work teams, the teamwork (TW) competency had a positive correlations to manager skills such as managing innovation (r = 0.410), managing continuous improvement (r = 0.425), energising employees (r = 0.454) and managing the development of others (r = 0.397). Managing innovations, continuous improvements and energising employee's skills stimulate team to achieve high performance and be inspired. Managing the development of others help in the success of team building and holding the team together.
TL competency models for work teams
In the study of work teams, the TL competency had a positive correlation to the existing Adhocracy (r = 0.389) and negative correlation to the existing market (r = -0.384) culture types. The findings on the relationships between the TL competency, adhocracy and market culture types support the results of the literature review and the proposed hypothesis. The environment of the adhocracy culture is an entrepreneurial and creative workspace that strives to be at the leading edge of new knowledge, products and services (Cameron and Quinn, 1999) . It gives plenty of opportunities for the demonstration and development of the leadership skills.
Conclusions
In this study, a theoretical framework for the development of context-based competency models was developed based on the results of previous research and literature reviews. The framework incorporated organisational culture, team climate and manager skills as independent variables affecting employees' competencies and performance. The framework was used as a guide for conducting a pilot study in a manufacturing organisation with the purpose of studying and developing employees' competencies. The framework was also used to build context-based competency model for a work (project) teams was built to study the relationships between competencies and context factors in a corporate environment.
The findings from the present studies provide useful knowledge to the body of theory concerned with competencies and performance of team members in work teams in the industry. The empirical evidence obtained confirms the importance of the contextual factors as predictors of individual competencies and performance level of team members. The results of the study provide companies with important knowledge on how to encourage the right competencies to achieve high performance in a workplace. As a result, effective team building and design of the workplace environment might enhance team members' performance for work teams in industry. Likewise, some favourable features including generating new ideas and TL could be supported. The model can be used as a guide for corporate studies with the purpose of studying and developing employees' competencies.
There are limitations of this study which should be discussed and overcome in further study. First, the literature review revealed some limitations of the theoretical background of the study. There is a lot of literature and previous research related to the study of the constructs and their influence on individual and organisational performance. However, only a few authors have considered the relationships between competencies and contextual factors. As a result, there were no preliminary defined directions and strengths regarding the studied relationships.
Second, the complex multilevel design would be the most appropriate for this study. However, due to a number of different variables, the complex multilevel design could be too complicated and expensive. This study was an attempt to investigate different contextual factors and competencies together in a single study.
Third, small sample size was another limitation. The study was conducted with a limited sample size for the study of work teams in companies. The sampling method was not random as well. As a result, the results of the study of the work teams had limitations for generalisation and need to be enhanced through further study. In future research, it is suggested that the studied relationships should be analysed using other methods to achieve triangulation of the results. The most appropriate methods for data collection would be interviews with experts, interviews with the best and the average performers in work teams, long-term experiments and panel study with manipulation of some variables in project-based companies. A larger sample using probability sampling should be used in the further research.
Fourth, the study sample included organisations from different industries and jobs performed by teams. The assumption used proposes that the generic competencies are applicable to any industry. However, the intensity of the relationships among variables may vary in different industries and jobs. The industry and job family may intermediate the relationships between the competencies and employees' performance. As a result, the findings cannot be generalised to the industry or job family levels. Fifth, due to the primary goal of the investigation of the relationships between competencies and contextual factors, and non-heterogeneous sample, it was not possible to use a single criterion to measure the performance of employees and teams. The performance indicator used in this study of working teams was based on the subjective opinion of team managers.
Future research sample could be controlled regarding industry and jobs performed by the team to get more robust results in future research. Moreover, the industry-based and job-type-based competency models should be built. Hard performance indicators causally related to the company's outcomes should be used in future research. This study focused on observable behaviour indicators, and the opinions and feelings of team members. However, there are other factors, including hidden characteristics of personality, motivation, values, etc., that were not considered. These factors may have significant influence on the relationships between competencies and contextual factors. These variables could also be studied in future research.
